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FOREWORD 

This Indian Standard ( Second Revision ) was adopted by the Bureau of Indian Standards on 24 October 
1989, after the draft finalized by the Chemical Engineering Plants and Related Equipment Sectional 
Committee had been approved by the Heavy Mechanical Engineering Division Council. 

Bio-gas plants are gaining lot of importance due to scarcity of conventional form of energy. This 
standard lays down the essential requirements and gives guidance for the design and construction of 
bio-gas plant. 

Bio-gas plant consists of a digester, gas storage unit, inlet and outlet assembly and gas distribution 
pipelines. 

This standard was first issued in 1980 with a view to help the purchaser to design the capacities for 
his requirements of bio-gas so as to keep the cost of the plant to minimum. The standard was subse- 
quently revised in 1986 based on the prevailing practices in the trade. 

In the present revision latest models of bio-gas plants being used in the country have been inculuded. 

A separate Indian Standard IS 12986 ( Part 1 ) : 1990 'Biogas Plants — Glass fibre reinforced polyester 
resin gas holders : Part 1 With steel frame* has been published for gas holders made of glass fibre rein- 
forced polyester resin, for floating drum type bio-gas plants. 
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Indian Standard 

FAMILY SIZE BIO-GAS PLANT 
CODE OF PRACTICE 

( Second Revision ) 



1 SCOPE 

1.1 This standard covers the requirements for 
design and installation of family size bio-gas 
plants. 

1.2 This standard does not cover the appliances 
for use with bio-gas plant. 

2 REFERENCES 

IS No. Title 

SP 7 : 1983 National building code of India 

{first revision ) 

554 : 1985 Dimensions for pipe threads 

where pressure tight joints are 
made on threads ( third revision) 

778 : 1984 Copper alloy gate, globe and 

check valves for water works 
purposes {fourth revision ) 

2074 : 1979 Ready mixed paint, air, drying, 

red oxide zinc chrome, priming 
{first revision ) 

5661 : 1970 Code of practice for packing 

and marking of packages of 
paints, enamels, varnishes and 
allied products 

3 TYPES OF BIO-GAS PLANTS 

3.1 The two commonly used types of bio-gas 
plants are: 

a) Floating drum type, and 

b) Fixed dome type. 

3.2 The merits of floating drum type design are: 

a) Gas is supplied at constant pressure, 

b) No seepage of gas from gas holder, and 

c) It has a provision for breaking scum 
which is a crust formed at the top of 
slurry. 

3.3 The merits of fixed dome type design are: 

a) Construction is made entirely of bricks 
and cement which are locally available. 
It dispenses the need of separate gas 
holders; 

b) The space above the plant is usable 
since it is covered from the top; and 

e) Because there is no movable part, the 
wear and tear is minimum. 



4 MODELS 

4.1 The commonly used model of bio-gas plants 
are: 

a) Floating drum design: 

i) KVIC model, 

ii) Pre-fabricated ferro-cement digester 
model, and 

iii) Pragati model. 

b) Fixed dome type: 

i) Janta model, and 
ii) Deenbandhu model. 

4.2 In KVIC model, the digester is an under- 
ground tank constructed in brick masonry, in 
accordance with SP 7 : 1983. RCC may also be 
used for constructing the underground tank. It 
has an inverted metallic/FRP drum which acts 
as gas holder. The gas holder moves up and 
down in a guide pipe. The gas produced in 
digester is collected in gas holder at a constant 
pressure. 

4.3 In the pre-fabricated ferro-cement digester 
model, the digester is made of ferro-cement 
and other parts are same as KVIC model. 

4.4 The Pragati model of bio-gas plant combines 
the merits of both the floating gas holder type 
and fixed dome type bio-gas plants. The founda- 
tion of this type of bio-gas plant is conical and 
the digester is shell-shaped. The inlet and out- 
let assemblies are almost the same as in the 
case of the floating gas holder type plant. There 
is a slight modification in the central guide- 
frame and steel gas holder, so that the least 
load falls on the shell of the digester. 

4.5 The Janta model bio-gas plant is a dome 
shaped underground construction. The masonry 
gas holder is an integral part of the digester. 
The gas produced in digester is collected at 
variable pressure by displacement of slurry to 
inlet and outlet. 

4.6 The Deenbandhu model of bio-gas plant has 
been designed on the basis of fixed-dome- 
bio-gas plants. The modifications have been 
made to minimi/e the surface area of bio-gas 
plant> to reduce their installation cost without 
s-acrificinsi the efficiency. The design es.sentialh 
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consists of segments of two spheres of different 
diameters joined at their bases. The structure 
thus formed acts as the digester and the gas 
holder and also provides for empty space over 
the contents of the digester. The digester is 
connected with the inlet and the outlet tank. 

5 CLASSIFICATION OF DIGESTERS 

5.1 Plants Based on 30 Days Retention Period 

These are recommended for places where the 
average ambient temperature in winter is 3(TC 
and above. 

5.2 Plants Based on 40 Days Retention Period 

These are recommended for places where the 
average ambient temperature in winter is 20°- 
30°C. 

5.3 Plants Based on 55 Days Retention Period 

These are recommended for places where the 
average ambient temperature in winter is 
10°-20°C. 

6 TERMINOLOGY 

6.1 Bio-Gas 

It is a gaseous mixture containing about 60 
percent methane, a high value fuel, about 
40 percent carbon-dioxide and traces of other 
gases, such as ammonia and hydrogen sulphide, 
obtained from anaerobic fermentation of bio- 
mass. 

6.2 Bio-Mass 

This refers to bio-degradable material origina- 
ting inland and aquatic environments. Cow dung 
is one of the most important and widely used 
bio-mass for the production of bio-gas. The 
dung may be supplemented with other material 
like night soil, poultry droppings and excreta 
of other livestock. 

6.3 Anaerobic Fermentation 

A biological conversion process carried out by 
micro-organisms which convert bio-mass, in the 
absence of oxygen, to methane. 

6.4 Inlet Slurry 

It is a mixture of bio-mass and water in the 
right proportion which is fed to the digester. 

6.5 Digester 

This is also known as fermentation tank and is 
generally embedded partly or fully in the 
ground. It is usually cylindrical in :,hape and 
made of bricks. It holds the slurry within it for 
digestion for a recommended retention period. 

6.6 Effluent, Compost 

It is the digested slurry coming from outlet. 
This is a rich source of plant nutrients and used 



as a manure. It is also used for hastening the 
process of composting of other organic material. 

6.7 Size/Rated Capacity of Bio-Gas Plant 

The rated capacity of the plant is the approxi- 
mate daily output of the gas in cubic metres 
which is produced by the plant when fed with 
prescribed quantity of bio-mass. 

6.8 Gas Holder 

It is a storage tank for bio-gas. The gas outlet 
is at the top of gas holder. In floating drum 
designs, it is a separate component while in 
fixed dome designs it is an integral part of the 
digester. 

6.9 Inlet 

It is for feeding the mixture of bio-mass and 
water to the digester. 

6.10 Outlet 

It is for taking out the digested portion of the 
slurry. 

6.11 Mixing Tank 

This is a tank in which the bio-mass is mixed 
with water for feeding into the digester through 
the inlet. 

7 PREREQUISITES FOR SETTING UP A 
BIO-GAS PLANT 

7.1 The following essential requirements have 
to be looked into before setting up a bio-gas 
plant: 

a) The individual or the family must have 
sufficient number of animals. 

b) Sufficient space must be available for 
constructing bio-gas plant and for the 
location of pits for storage, composting 
or drying of effluent. This space shall 
preferably be near the cattle shed and 
invariably be close to the place where gas 
is to be used. As there is no problem of fly 
breeding or foul odour, the gas plant may 
be located near the residence. 

c) Sufficient quantity of water must be 
available for mixing with fresh bio-mass 
before feeding. 

8 CAPACITY OF THE PLANT 

8.1 The capacity of the plant shall be 1, 2. 3, 4 
or 6 m 3 for Janata, Deenbandhu type; 1, 2, 3, 4, 
6 or 8 m 3 for Pragati tvpe and 1, 2, 3, 4. 6. 8 or 
10 m.3 for KVIC type. * 

8.2 Calculation of Capacity of Gas Plant 

The capacity of the gas plant is determined by 
the estimated quantity of gas produced from 
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the available quantity of bio-mass and consump- 
tion of gas for different purposes based on the 
following data: 

Daily Require- Approximate No. of Size of 

mentofDung No. of Cattle Family Plant 
kg Head Mem- m 8 

bers 



25 


2-3 


3-4 


1 


50 


4-5 


5-8 


2 


75 


6-7 


9-12 


3 


100 


8-9 


13-16 


4 


150 


10-15 


17-20 


6 


200 


16-20 


21-26 


8 


250 


20-25 


27-32 


10 


Gas consumption: 








For stove 


: 


0-45 m 3 per 1 


hour 


For lamp 


• 


0-13 m 8 per 
hour ( 100 
power ) 


mantle 
candle 


For dual fuel < 
( bio-gas/diesel 
engine ) 


sngine : 


0-45 m 3 per hp per 
hour ( based on 80 
percent replace- 
ment of diesel oil ). 



9 DESIGN AND CONSTRUCTION FEATURES 
OF BIO-GAS PLANT 

9.1 Floating Drum Design 

The brief details of the different components 
are indicated below. 

9.1.1 Foundation 

It is a compact base made of cement concrete 
and stone chips/brick ballast etc. The top sur- 
face of the foundation is smoothened by cement 
plaster to prevent any seepage. 

9.1.2 Digester 

The digester is a cylindrical tank made of 
bricks and cement mortar or RCC. It is located 
on the top surface of foundation which also forms 
an integral part of the bottom of the digester. 
The inside of the digester is. smoothened by 
cement plaster. A ledge is built into the digester 
at a depth equal to that of gas holder's height. 
This arrests the gas holder from going down 
when no gas is left in it and thus prevents the 
slurry from entering the gas pipe. Further, it 
guides all gas bubbles from the digester into 
the gas holder. A partition wall separates this 
cylindrical digester pit into two halves except 
for 1, 2 and 3 m 8 sizes. 

9.1.3 Guide Frame 

It consists of central guide pipes fitted in a 
frame made of angle iron. It guides free up and 
,down movement of the gas holder. 



9.1.4 Floating Gas Holder 

The gas holder consists of an inverted drum 
made of mild steel sheet or FRP. The mild steel 
gas holder shall be painted with one primer 
coat of red oxide as per IS 2074 : 1979 and 
two coats of black enamel paint as per IS 5661 : 
1970. The gas holder floats up and down on a 
central guide pipe situated in the centre of the 
digester. The gas holder is rotated to break the 
scum-formed on the surface of the slurry in the 
digester. The gas holder helps in storing the 
gas and maintaining constant pressure. The 
details of the gas holder are shown in Table 1 
read with Fig. 1. 

9.1.5 Inlet and Outlet 

The inlet and outlet pipes are connected to the 
digester near its bottom except for 1, 2 and 
3 m s plants. The level of inlet shall be higher 
to that of outlet to ensure proper flow. The 
mixing tank may be made of brick masonry 
stone or other local material or RCC. The 
volume of the mixing tank shall be more than 
the daily input of the slurry. 

9.1.6 Bio-Gas Outlet Pipe 

The gas outlet pipe is located in the top portion 
of the gas holder through which the gas flows 
out. 

9.2 Fixed Dame Design 

The brief details of the different components 
are indicated below. 

9.2.1 Foundation 

The foundation is a compact base of the 
digester, constructed of stone chips/brick 
ballast and cement concrete. The upper portion 
of the foundation has a smooth plastered sur- 
face to prevent the seepage. 

9.2.2 Digester 

The digester is a cylindrical tank resting on 
the foundation. The top surface of the founda- 
tion serves as bottom of the digester. The digester 
well is constructed of bricks and cement mortar. 
The digester has two small rectangular openings 
at the top situated diametrically opposite; one 
for the inflow of the feed and the other for the 
outflow of the digested slurry. 

9.2.3 Gas Storage 

It is constructed just above the openings made 
in the digester for inflow and outflow of slurry. 
The height for gas storage is determined by the 
maximum volume of gas to be stored in the 
plant. 
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9.2.4 Dome 

It is in the shape of a frustum of a sphere and 
forms the cover of the digester. This is construc- 
ted from bricks and cement only. The space 
enclosed by the dome serve to hold part of the 
gas produced during the fermentation of con- 
tents in the digester. 

9.2.5 Inlet 

It has a bell mouth shape, constructed of 
cement mortar and bricks. Its outer wall is kept 
inclined to the cylindrical wall of the digester 
so that feed material flows easily into the 
digester. The top opening of the inlet is located 
close to the ground level. 



9.2.6 Outlet 

It is a rectangular chamber constructed of 
bricks/stone with cement mortar located dia- 
metrically opposite to the inlet. A provision 
for outflow of slurry is made on the outer of 
outlet for easy flow of effluent. 

9.2.7 Bio-Gas Outlet Pipe 

The bio-gas outlet is located in the centre of 
the dome through which the bio-gas flows out. 

10 DIMENSIONS 

10.1 The dimensions of the bio-gas plant depend 
on the size and retention period for which the 
plant is designed. 



Table I Dimensions of Gas Holder 

( Clause 9. 1 .4 and Fig. 1 ) 



Size of Gas Plant 
in m s 



Volume of gas holder 
in m 3 

Diameter of gas holder 
(G) in cm ± 05 

Height of the gas 
holder (F) in cm ± 05 

Slope (£) in cm ±05 

Thickness of M.S. 
Sheet in SWG 

Size of M.S. Angle in 
mm 

Size of M.S. Flat in 

mm 

Size of G.I. Pipe (M) 
in mm ( C Class ) 



1 


-> 


3 


4 


6 


8 


10 


055 


J 10 


T65 


220 


3 30 


440 


5'50 


108 


118 4 


1450 


1675 


2050 


2118 


236*7 


60 


3 00 


100 


100 


100 


125 


125 


5 


5 


10 


10 


15 


15 


15 


14 


14 


12 


12 


12 


12 


12 


25x25x4 


35x35x5 


35x^5x5 


35 x 35 x 5 


35X35X5 


35x35x5 


35X35x5 


40X6 


40x6 


40x6 


40X6 


40x6 


40X6 


40x6 


50 


50 


50 


80 


80 


SO 


80 dia 



!___ ir ^^^i 



$G 



Fig. 1 Gas Holder ( Frame ) 
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10.2 For KVIC bio-gas plant, the dimensions 
of the main parts of the plant shall be as given 
in Table 2 read with Fig. 2, for 1,2 and 3 m" 
size plants; and with Fig. 3 for 4, 6, 8 and 10 m 3 
size plants. The dimensions of other p;trtsof 
the plant are at the discretion of the 
manufacturer. 

10.3 For Janata bio-gas plants, the dimensions 
of the various parts of the plant shall be as 
given in Tabic 3A, 3B and 3C read with 
Fig. 4. 

10.4 For Deenbandhu model bio-gas plants, the 
dimensions of the various parts of the plant 

shall be as given in Table 4 read with Fig. 5. 

10.5 The dimensions of Pragati model bio-gas 
plants are given in Table 5 read with Fig. 6. 
The bio-gas holder for Pragati model is shown 
in Fig. 7 A, 7B and 7C read with Table 6. 



11 GAS CONNECTION 

The internal threads of the gas outlet shall be 
conforming to IS 554 : 1985. The size of the 
threads shall be as shown in Fig. 8. 

11.1 The details of the connection and the 
recommended method of joining gas outlet to 
main gas pipe for floating drum type are shown 
in Fig. 9A. In case of fixed dome type plant 
the connection shall be as given in Fig. 9B. The 
gate valve shall conform to IS 778 : 1980. 

12 TESTING 

12.1 Visual Examination 

There shall be no visible cracks in the digester. 
There shall be no hollow space in the plaster 
layer. This shall be checked by tapping the 
plaster layer ( see SP 7 : 1983 ). 
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Fig. 2 Floating Drum Bio-Gas Plani (1,2 and 3 m 3 ) 



lable 2 Dimensions of Hoating Drum Type Bio-Gas Plant 



Code 



V 

A 

B 

fli 

C 

D 

R 

7 



( Clause 10.2 and Fig. 1 and 2 ) 
All dimensions in centimetres. 



Bio-Gas Plant Capacity, m 3 



For 30 Days Retention Period 



12 3 4 6 8 10 

162 3 24 4 86 6 48 9 72 12 96 1620 



118 128 155 182 220 227 

148 252 258 249 256 321 

— 229 235 22(» 233 298 

5S 122 128 119 126 166 

30 60 60 60 60 60 

162 162 162 I 62 162 162 

294 294 2 94 294 2 94 294 



252 
325 
302 
170 
60 
162 
294 



For 40 Days Retention Period 



For 55 Da\s Retention Period 



12 3 4 6 8 10 

2 16 4 32 6 48 8 64 12 96 17 28 2160 

118 128 155 182 220 

198 336 344 332 341 

175 313 321 209 318 404 

108 206 214 202 211 

60 60 60 60 69 

2 16 2 16 2 16 2 16 216 216 2 16 

392 392 392 3 92 3 92 392 392 



227 


252 


427 


433 


404 


410 


272 


278 


60 


60 



12 3 4 6 8 10 

297 5-94 8 91 1188 1782 2 3 76 29 70 



V = volume of digester in cubic metre 

A = inside diameter of digester in centimetre 

B 1 = depth of digester from ground level 

li =- depth of degesier from lower end of outlet in centimetre 

C = depth of degesier below the central guide frame 

D = distance between inlet pipe and bottom of digester 

R = ratio of digester and plant capacity 

T ^ ratio of digester and gas holder eapacity 



220 
469 



44<> 



54 



T">7 



589 



S<,{> 



118 127 155 182 

272 462 473 457 

249 439 450 434 

182 332 343 327 339 432 

60 60 60 60 ('0 (it) 

2 97 297 2 97 297 

54 5'4 54 5'4 



i<p 



546 
5 7 3 
HI 

2 97 2 97 2 "97 

5 4 5 4 



-J 

00 



SO 

s 



12.2 Water Leakage Test 

Fill the digester with water or slurry and 
observe the drop in level after 24 hours. The 
level shall not drop by more than 10 cm. 

12.3 Gas Leakage Test 

12.3.1 Floating Drum Type 

12.3.1.1 Fill the drum with water up to the 
brim and watch the seepage of water from the 
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welded joints. In case of seepage the portion 
shall be marked and repaired. 

12.3.1.2 Positive pressure method 

Put the gas holder upside down in a tank full ol 
water. Ensure that the gas holder is completely 
dipped in water. Fix the top portion of the ga- 
holder firmly. Fill compressed air in the drum 
through gas outlet to create 4 to 5 times pes,- 
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All dimensions in centimetres. 

Fig. 3 Floating Drum Bio-Gas Plant ( 4 m 3 and Above ) 
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iive pressure than the pressure under which the 
gas holder normally functions, that is, 40 to 
50 cm water column. Bubbling out of air would 
indicate gas leakage. Such portions in the gas 
holder shall be marked and repaired. 

12.3.2 Fixed Dome Type 

12.3.2.1 Fix a U-shaped manometer made of 
glass or transparent plastic tube at the gas 
outlet pipe and fill the digester with water or 



slurry. Create positive pressure by inflating air 
using a foot air pump or compressor to increase 
the column of water in the manometer to a given 
level ( say 30 cm ). After 24 hours the water 
column in the manometer shall be checked for 
drop in water level. The drop shall not be more 
than 2 to 3 cm. If drop in level is more, locate 
the leakage by use of soap water. 

12.4 In case of G.I. pipe, line test for gas leakage 
shall be made by using soap solution. 



Table 3A Dimensions for Janata Type Bio-Gas Plants 
( For 30 Days Retention Period ) 



( Clause 10.3 and Fig. 4 ) 

All dimensions in centimetres. 



Dimensions 








Plant Capacity, m* 










1 


2 


3 


4 


6 


8 


10 


A 


160 


200 


230 


254 


292 


320 


344 


B 


J 98 


238 


268 


292 


353 


381 


405 


C 


37 


50 


52 


60 


67 


72'5 


78 


D 


135 


34 


47 


495 


59 


59 


61 "7 


ExG 


61x61 


61x61 


61x61 


61x70 


61X75 


100X90 


100X100 


F 


16'5 


21 


24 


265 


30 


33 


358 


G 


61 


61 


61 


70 


75 


90 


100 


H 


91 


116 


132 


145 


164 


182 


197-5 


H x 


15 


15 


15 


15 


23 


23 


23 


J 


11 "5 


ll m 5 


11-5 


11-5 


23 


23 


23 


K 


61 


61 


61 


61 


61 


61 


75 


L 


80 


80 


80 


80 


80 


80 


94 


M 


945 


111 


118 


100 


100 


100 


120 


N 


61 


61 


61 


61 


61 


100 


100 


P 


61 


75 


100 


135 


182 


258 


280 


Pi 


84 


98 


123 


158 


205 


281 


303 


Q 


115 


11'5 


11"5 


11*5 


115 


115 


115 


R 


115 


115 


115 


11*5 


115 


1T5 


115 


S 


30 


42 


45 


53 


60 


57 


54 


TxT 


15X15 


15X15 


15X15 


15x15 


15X15 


23x23 


23x23 


U 


22-7 


22-7 


22'7 


22'7 


227 


307 


39 '2 


V 


22"2 


427 


55'7 


582 


75-7 


68-2 


70-9 


w 


1452 


1627 


167 7 


1872 


202-7 


233-7 


252 


Wx 


77'5 


82 


85 


96 5 


105 


123 


135-8 


Y 


677 


80'7 


82'7 


90 7 


97'7 


110 7 


116 2 


z 


167*4 


205 4 


223 "4 


245-4 


2704 


301 "9 


322 9 


Mixing f Diameter 


61 


61 


61 


61 


61 


61 


61 


tank -i 


i 














I Height 


1 6I 


61 


61 


61 


61 


61 


61 



H t = 75 for 1 to 6 m 3 and 150 for 8 and 10 m plant size. 
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12.5 Dimensional Check of the Plant 

The dimensions of the plant shall be checked as 
per the tables. 

13 MARKING 

The bio-gas plant may carry following informa- 



tion at a suitable place: 

a) Model of the plant, 

b) Capacity of the plant, 

c) Date of completion, and 

d) Name of the manufacturer /agency. 



Table 3B Dimensions for Janata Type Bio-Gas Plants 
( For 40 Days RetentionPeriod ) 



( Clause 10.3 and Fig. 4 ) 

All dimensions in centimetres. 



Dimensions 



Plant capacity, m* 



10 



A 


173 


222 


250 


275 


315 


3465 


3735 


1 


211 


260 


288 


313 


376 


407 5 


4345 


C 


37 


50 


52 


60 


67 


725 


78 


D 


24 


48 


606 


646 


673 


69' 8 


72-6 


EXG 


61 x 61 


61 X 61 


61 x 61 


61 x 70 


61 x 90 


100 X 100 


100 x 110 


F 


14 


J7 


204 


22-4 


25"7 


28 2 


304 


G 


61 


61 


6! 


70 


90 


100 


no 


H 


99 


126 


142 


157 


183 


198 


213 


H x 


15 


15 


15 


15 


23 


23 


23 


J 


115 


11*5 


115 


H'5 


23 


23 


2? 


K 


61 


61 


61 


61 


61 


61 


75 


L 


80 


80 


80 


80 


80 


80 


94 


M 


945 


111 


113 


100 


100 


100 


120 


N 


61 


61 


61 


61 


61 


100 


100 


P 


61 


75 


100 


135 


182 


2575 


250 


Pi 


84 


98 


123 


158 


205 


2850 


273 


Q 


115 


115 


115 


11 '5 


lis 


H'5 


115 


R 


115 


115 


US 


115 


1V5 


J 15 


n-5 


S 


30 


42 


45 


53 


60 


60 


60 


TxT 


15 x 15 


15 x 15 


15 x 15 


15 x 15 


15 x 15 


23 X 23 


23 x 23 


U 


227 


22-7 


22"7 


22' 7 


22*7 


27'7 


332 


X 


32'7 


56'7 


693 


73-3 


84 


79 


8T8 


W 


1427 


158'7 


164- 1 


1831 


213.4 


2389 


2566 


w x 


75 


78 


81 4 


924 


115-7 


1282 


1404 


Y 


67"7 


807 


827 


90'7 


977 


1107 


116-2 


Z 


175 4 


233'4 


233'4 


256-4 


297-4 


31 79 


338 "J 


x ,. . f Diameter 
Mixing J 

tank t Height 


61 


61 


61 


61 


61 


61 


61 
















61 


61 


61 


61 


61 


61 


61 



H 2 = 75 for plant size 1 to 6 m 3 and 159 for 8 to 10 m 3 
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Table 3C Dimensions for Janata Type Bio-Gas Plants 
( For 55 Days Rentention Period ) 



( Clause 10.3 and Fig. 4 ) 
All dimensions in centimetres. 



Dimensions 








Plant Capacity, 


in* 






1 


2 


3 


4 


6 


8 


10 


A 


190 


237 


272 


300 


343 


380 


400 


B 


228 


275 


310 


361 


403 


441 


461 


C 


45 


685 


685 


68-5 


735 


84 


90 


D 


36' 5 


58 


746 


72"6 


66 


94 5 


100 


E x G 


61 x 61 


61 x 61 


61 x 61 


61 x 76 


61 x 100 


100 x 100 


100 x 1176 


F 


125 


153 


218 


23 


29 


24 


23 


G 


61 


61 


61 


76 


100 


100 


1 17 6 


H 


110 


1343 


1574 


171"5 


195 


218-5 


242 '5 


H t 


15 


15 


15 


23 


23 


23 


23 


J 


11 5 


115 


115 


23 


23 


23 


23 


K 


61 


61 


80 


95 


135 


1635 


216 


L 


80 


80 


80 


80 


80 


80 


94 


M 


75 


85 


1216 


1372 


152 


100 


100 


N 


61 


61 


61 


61 


61 


100 


100 


P 


61 


61 


80 


95 


135 


1635 


216 


Pi 


84 


84 


103 


118 


158 


186-5 


239 


Q 


115 


115 


115 


115 


115 


115 


115 


R 


115 


11 5 


115 


115 


115 


115 


115 


S 


38 


61 


61 


61 


61 


61 


6567 


T x T 


15 x 15 


15 x 15 


15 x 15 


15 X 15 


23 X 23 


23 x 23 


23 X 23 


U 


22'7 


23'2 


2V2 


23'2 


20 2 


34-2 


382 


V 


45'2 


66*7 


8.V3 


89'2 


827 


103'7 


1092 


w 


1492, 


115-5 


182 


198-2 


233-3 


2462 


270-7 


w x 


73 '5 


76'8 


82'8 


99 


129 


124 


1425 


Y 


75-7 


99'2 


992 


992 


1042 


1222 


128 2 


z 


194 4 


2422 


2653 


287 '4 


3159 


3499 


3799 


Mixmg {Diameter 
tank LHeight 


61 


61 


61 


61 


61 


61 


61 


61 


61 


61 


61 


61 


61 


61 



H s - 75 for 1 to 6 m* and 150 for 8 to 10 m 3 plant. 



10 




Fig. 4 Fixed Dome Type Bio-Gas Plant 



73 

-a 

96 



i 
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Table 4 Dimensions of Deenbandbu Bio-Gas Plant 



( Clause 10.4 and Fig. 5 ) 
All dimensions in centimetres. 



Symbol 










Plant Capacity, 


nr» 










For 40 Days Retent 


ion Period 




For 55 Days Retent 


ion Period 






1 


2 


3 


4 


6 


1 


2 


3 


4 


6 


A 


105 


1275 


145 


159 


180 


1125 


140 


159 


175 


197 5 


B 


42 


51 


58 


636 


72 


45 


56 


63 6 


70 


79 


C 


7'5 


7'5 


7-5 


10 


10 


7'5 


7'5 


7-5 


10 


10 


D 


210 


255 


290 


318 


360 


225 


280 


318 


350 


395 


E 


7 


245 


35 


42 


57 


95 


34 


46 


50 


72 5 


F 


18 


175 


20 


24 


29 


20 


34 


46 


50 


72-5 


C 





7"5 


10 


15 


20 





75 


15 


15 


20 


H 


295 


470 


57'5 


645 


77 


32 


5.95 


685 


725 


95 


J 


50-7 


597 


667 


74 8 


83-2 


537 


64'7 


723 


81*2 


90' 2 


J 


40 


57 


70 


81 


96 


44*5 


64 


79 


88 


120 


K 


3 
5 
257 


40 


43 


46 


46 


35 


45 


48 


55 


55 


L 


26"2 


111 


317 


32'7 


28-7 


26-7 


317 


31-7 


37'2 


M 


100 


100 


100 


100 


120 


100 


100 


100 


100 


120 


N 


94 


165 


232-5 


289 


362 


94 


1465 


208 


242 


303 


O 


13 8 


148 


183 


102 


26'8 


19 


17.5 


175 


12 


23 


P 


75 


T5 


7'5 


10 


10 


75 


75 


75 


10 


10 j 


Q 


15 


15 


15 


15 


20 


15 


15 


15 


15 


23 


Ri 


105 


127"5 


145 


59 


rso 


1125 


140 


159 


175 


197 5 


R* 


169 5 


2015 


22.S 


242 


287 


182 


221 


247-5 


266 


318 


S 


1814 


212 9 


237'4 


263*5 


292 9 I 1919 


230-4 








T 


7-5 


7'5 


75 


115 


115 


7.5 


7-5 


115 


115 


115 
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1000 




MINIMUM P THICK 
CEMENT CONCRETE 





//////// //A 



600 






115 



/ 600 



ns 



All dimensions in millimetres. 

Fig- 5 Deenbandhu Bio-Gas Plant 
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CCD 



COD 



RUBBLE STONE WITH 
MURUM OR SAND FILLING 
IF FOUNDATION IS IN 
BLACK SOIL 



outlet pipe 
/length=opl 
manure pit 

GL 




GD 



AH dimensions in millimetres. 

Fig. 6 Pragati Model Bio-Gas Plant 
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Table 5 Dimensions of Pragati Model Bio-Gas Plants and Details for 

Various Capacities 
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( Clause 10.5 and Fig. 6 ) 
All dimensions in centimetres. 



Description 


Code 


Plant Capacity, m 1 


1 


2 


3 


4 


6 


8 


Digester 
















Excavation diameter 


ED 


255 


280 


310 


330 


400 


475 


Excavation (excluding conical 


GD 


185 


210 


220 


225 


250 


300 


portion) depth 
















Brick Masonry Work 
















Hemispherical portion radius 


R 


120 


125 


140 


150 


180 


210 


Width (thickness) of shell 


B 


7 


7 


7 


7 


11 


11 


Top opening of shell (diameter) 


D l 


75 


110 


140 


150 


180 


200 


Top to toe level height 


H 


115 


125 


130 


140 


165 


185 


Top "1 Diameter 


D 


110 


135 


160 


180 


215 


240 


Cylinder Y Height 


Hi 


100 


110 


110 


110 


110 


130 


portion J Width 


Bt 


11 


11 


11 


11 


11 


n 


Inlet Chamber 
















Masonry (Inside clear) diameter 
Masonry height 


DC 


50 


60 


70 80 


100 


120 




^ -• ————— 


-~~ ■ p -~.LJepciiujijft vii ivui 


luaun suaio- 




— ■ **^ 


Masonry (thickness) width 




11 


n 


H 


11 


11 


n 


Centre to centre distance from 


CCD 


— 


190 


210 


225 


265 


310 


digester 
















Centre to centre distance from 


COD 


— 


150 


165 


175 


205 


250 


outlet and digester 
















Inlet pipe length 


JPL 


210 


215 


220 


225 


250 


275 


Outlet pipe length 


OPL 


— 


136/170 


145/180 


160/195 


180/115 


200 


If required, latrine connection 




180 


180 


180 


180 


180 


180 


pipe length 
















NOTES 
















1 Height of gas holder is taken as 1< 


DO cm. 














( Depending on the width of M. 


S. shee 


ts available. ) 












2 Partition wall in the digester not 


require 


sd for 3 m* or 


below. 










3 R. C. C. raft in place of bottom c 


oncret 


c is recommended in seismic zone and weaker foundable strata. 
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Table 6 Details of Gas Holders for Pragati Model Bio-Gas Plants 



( Clause 10.5 and Fig. 7 A, 7B and 7C ) 

All dimensions in centimetres. 



Description 






Plant Capacity, m 3 




1 


2 


3 


4 


6 


8 


Gas Holder 
















Diameter 




D 


100 


120 


150 


170 


200 


230 


Radius 




R 


50 


60 


75 


85 


100 


115 


Height 




H 


100 


100 


100 


100 


100 


110 


Skeleton of 12 mm Bars 


















Top and bottom rings ( circum- 
ference ) 


UN 


3150 


377-5 


472'5 


534 


628 5 


722-5 


Vertical supports 




vs 


100 


100 


100 


100 


100 


110 






Nos. 


6 


6 


6 


6 


6 


8 


Horizontal Supports 


















Spokes of 12 mm diameter: 


















Bars, Top 




SP 


50 


60 


75 


85 


100 


115 






Nos. 


4 


4 


4 


4 


4 


6 


Bottom 




SP 


50 


57'5 


72*5 


82*5 


97*5 


112 5 






Nos. 


6 


6 


6 


6 


6 


8 


12 mm Bar 




SR 


95 


95 


95 


95 


95 


95 


Bottom ring ( circumference ) 
Scum breakers 4Nos. { iron 
or 12 mm bars ) 


flats 


S 


111 


116 


125 


131 


141 


152 


M.S. sheets ( 2*5 m long ) 




Nos. 


2 


2'5 


3 


3 50 


4-25 


450 


M.S. pipe 63 mm diameter 




PH 


132 


132 


132 


132 


132 


132 


25 mm Dia B.G. sockets 




Nos. 


2 


2 


2 


2 


o 


■^ 


12 mm handles 4 nos. each 






90 


90 


90 


90 


90 


90 


M.S. sheet cut flaps 








To be us 


ed out of wastage of M.S. 


sheets 


> 


^— — — *■ 




NOTE — Height of gas holder is 


taken a 


s 100 cm. 
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H.600 




All dimensions in millimetres. 

Fig. 7A Details of Gas Holder for Pragati Model 

$50 STEEL PIPE (K GAUGE) 
OR Gl PIPE (10 GAUGE) TO BE 
SEALED AT BOTH ENDS 

L 25x25x5 OR 6 




100 LONG WITH NUTS 




STEE L PLATES *00*5Qx4 THICK 
FOR SEAT OF FRAMES 
All dimensions in millimetres. 

Fig. 7B Details of Gas Holder For Pragati Model 
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<t> 25 SOCKETS. 

120 




6 SPOKES* 12 (SP) 

TOM RING OF 
12 BAR(SR) 

3 HOLES <M8 

STEEL PIPE (14 GAUGE) 

RINGS OF *12 BAR(RN) 
AND BOTTOM 

HANDLES 



RTICAL 
PORTS <P 12{VS> 

ELL 12 GAUGE 
EEL SHEET 



SKUM BREAKERS 



4 SPOKES* 12 (SP) 



All dimensions in millimetres. 

Fig. 7C Details of Gas Holder for Pragati Model 



ROOF PLATE 




Capacity Ccs Outlet Thread 



1,2, 3,4, 6 and 8 
10 



M 

Rp 1 
Rp li 



Fig. 8 Details of Gas Outlet Flange 
18 
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EL BOW 




/BIO- GAS 
PLANT 



TO WATER 
REMOVER 



Fig. 9 A Schematic Diagram of Pipe Connections for Fixjed Dome Type Bio-Gas Plant 



POLYTHENE OR REINFORCED 

RUBBER PIPE CLIP UNION JOINT 




GAS HOLDER 



r+T^^^ 



WELDED HANDLE 



G! PIPE 



Gl BEND 



PIPE M1PPLE 



UNION JOINT PiPji NIPPLE 




Fig. 9B Recommended Method of Joining Gas Holder to Main Gas Pipe 
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